SYNOPSIS A quantitative method for the examination ofthermal sensibility was applied in 26 normal subjects and in patients with various neurological disorders. The stimulation technique resembled Bekesy audiometry: the patient reversed the direction of the temperature change of a thermode whenever warm, cold, or thermal pain thresholds were reached. The resulting temperature curve enables a quantitative description of the subject's thermal sensibility and of the degree of impairment displayed by neurological patients.
It is well known that a disturbance of the temperature sense occurs in many neurological patients as a consequence of lesions in the peripheral or central nervous system. It usually occurs together with a disturbance of other sensory modalities such as cutaneous pain, but it may also appear separately (Goldscheider, 1926) .
For a closer study of changes in thermal sensibility, a quantitative technique is necessary which allows reliable measurement of warm, cold, and thermal pain thresholds by pure thermal stimuli without tactile components. The method should be easy and quick enough to be combined with routine neurological examination. Although in neurophysiological and psychophysical research several methods have been developed for the study of temperature sensibility (for references cf Kenshalo, 1970) , all of them are too complicated and time consuming to be applied FIG. 1 The Marstock stimulator. A thermocouple is clinically. The technique described here has proved to fixed to the centre of the stimulating surface (area be easy enough to be used routinely and repeatedly in 25 x 50 mm). patients in whom it was desirable to establish the degree or the temporal course of a neurological disorder affecting thermosensibility.
tions which produce a temperature difference between METHODS upper and lower side of the stimulator when a current STIMULATOR is passed through them. As the reverse side of the stimulator is thermally buffered by a metal block perThe thermostimulator has a rectangular stimulating fused with water of 30°C temperature, the stimulating surface of 25 x 50 mm (Fig. 1) , and it operates on the surface can be either warmed or cooled depending on Peltier principle. It consists of semiconductor junc-the direction of the current. The temperature is measured by a thermocouple and recorded by a pen (Accepted 20 May 1976.) recorder.
The stimulator is applied to the skin of the patient and a constant current source is connected. The patient is instructed to reverse a switch as soon as he perceives the stimulator getting warm. Reversing the switch changes the direction of the current and, as a consequence, the stimulating surface is cooled. The patient has to reverse the switch again as soon as he perceives the stimulator becoming cold. This procedure is continued for one or two minutes while the temperature between stimulator and skin is recorded.
After warm and cold thresholds have been obtained, cold pain and heat pain thresholds are determined with a slightly different procedure. The patient is instructed to activate the switch when he perceives the stimulus as painful. As soon as the stimulator has reached again an indifferent temperature of about 30°C, the current is reversed by the operator and the next pain stimulus is applied.
In routine work, temperature change rates from 
RESULTS
The quantitative method for the examination of thermal sensibility (Marstock method) has been applied in 26 normal subjects and in about 100 neurological patients with different peripheral or central neurological disorders. All subjects and patients, even if they were old or under the influence of sedatives, were able to perform this test. Usually it took three to five minutes to obtain cold, warm, and thermal pain thresholds from one skin area. So far only patients with uraemic polyneuropathy have been studied systematically, the result of which will be described separately ).
An illustrative record from the hand of a normal subject is shown in Fig. 2 Hand (N medianus) of the degree of the sensory defect. In a male student (20 years old), five years after right median nerve suture, warm-cold difference limen, together with vibratory and tactile thresholds, are still raised, demonstrating incomplete regeneration (Fig. 5) . A In a female patient (28 years old) afflicted with multiple sclerosis, the most conspicuous finding in the Marstock recordings (Fig. 6) ,hand, ab-also been used by Kenshalo and Scott (1966) when studying the temporal course of thermal adaptation.
The method provides relatively pure thermal stimuli which should be given preference over the exes, and a placing of objects of different temperature on the specially in skin, because a tactile cue may enable the patient to dings from guess the temperature of the object on the basis of warm-cold cold sensitivity of slowly adapting mechanoreceptors Ids were in-(for details see Hensel, 1973 pathways of man (Fruhstorfer, 1976) (King et al., 1976) and perhaps influence the excitability of the warm and cold receptors.
Although the present thermode is suitable for most skin areas, a smaller thermode should be preferred in places like the face or the finger tip, where the large thermode does not make good contact with all of its stimulating surface. A well-defined size of the stimulated areas is important when determining thermal thresholds (Hensel, 1952; Kenshalo, 1970 
